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Abstract 

Many studies have shown that intersections are among the most dangerous locations of a roadway 
network with maximum number of conflicts. Intersections are planned point of conflict in any roadway 
system. Road intersections that have accident potential or have high numbers of accidents called hazardous 
intersections thus safety evaluation of a road intersection is a determinant problem. Lack of road safety 
can have a negative impact on the economy of a country. Among different types of intersections, signalized 
intersections are expected to provide efficient traffic movement and to improve traffic safety. However, 
severe crashes still occur at signalized intersections. This study identifies the factors affecting safety at 
signalized intersection. Some factors that govern the safety at Signalized intersections are. Geometrical 
Factors, Traffic volume. Operational control of signals. Environmental Factors etc. It is expected that this 
study will be useful in enhancing safety at signalized intersection in India. 
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Introduction 

Scenario of road accidents in India and around the world from which we observe that road accidents are undoubtedly 
the most frequent and overall the cause of the most damage. The reason behind this scenario is extremely dense road 
traffic, lack of proper geometric design, environmental conditions and relatively great freedom of movement given to 
road user. The increasing numbers of road vehicles as well as road accidents had raised the need to improve design 
and practical approach of various road parameters. 

The prevention of road accidents is also extremely important especially at the intersections where there are major 
conflict points. 1 * * * India is a signatory to Brasilia Declaration and is committed to reduce the number of road accidents and 
fatalities by 50 per cent by 2020. 8 Hence it is necessary to identify all the major and minor factors which are affecting 
the road safety. Intersections are among the most dangerous locations of a roadway network. Among deferent types of 
intersections, signalized intersections are expected to provide efficient traffic movement and to improve traffic safety. 

Signalized intersection is the common space of all the crossing roads at an any location which is controlled by providing 
the electrically operated traffic control devices. The primary purpose of providing signals is to enhance the traffic 
movement at the junction and to ensure the traffic safety at conflict points over common space by enabling right of 
way and shared use of road space to all the road users (e.g. Pedestrians, Bicyclists, Motorists and transit users). If this 
space is left uncontrolled than there is a major chances of conflicting the different traffic streams . Signalization is one 
of the way to control this space. Figure 1 shows a typical signalized intersection having four legs. 
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Figure l.A typical signalized intersection 


Signalized intersections are supposed to provide efficient 
movement of different traffic streams and other road users 
at the junction by providing right of way and shared use of 
road space. However many studies have shown that there 
are many problems related to safety at these locations. 


Special types of crashes are one of the problems at these 
locations as for as the safety concern. Figure 2 shows some 
of special crashes that occur at signalized intersections 
such as Rare end collision. Right angle collision, right turn 
collision (in Indian scenario), sideswipe. 



Rare end collision Right angled collision 



Sideswipe collision Right turn collision 

Figure 2.Different types of crashes at intersection 
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In this study focus is given to identifying various factors 
that affects the safety at signalized intersection. Some of 
the major factors are as follows: 

• Geometrical Factors 

• Traffic volume 

• Operational control of signals 

• Environmental Factors 

• Other miscellaneous factors 

Rapid increase in number of vehicles is the primary cause 
of different traffic movement problems like accidents, 
congestion, delay etc. In now a days almost every city faces 
traffic congestion at some locations on their road network. 
These locations are mostly the intersections. In India 37% 
of total crashes occurred at the intersections in 2016 
(MORTH: A Report on Road Accidents in India-2016). 8 This 
signifies that there is still lots of requirement to improve 
the safety at an intersection.To fulfill this purpose it is 


mandatory to identify the factors that affects the safety 
at these locations.This study identifies the factors that 
affects the safety at signalized intersection. China has first 
ranked in the world in the number of road accidents and 
fatalities, in which approximately 30% of accidents occurred 
at urban intersections. Therefore, measuring intersection 
safety factors is essential to achieve effective correction 
countermeasures. It was observed that intersection collision 
figure in Japan are even more devastating, with more than 
58 percent of all traffic crashes reported at intersection. 
Intersection related fatalities in Japan are approximately 
30 percent of all Japanese traffic accidents. 2 

Table 1 presents urban road traffic crashes in the state 
of Kerala.About 20% of urban road crashes occur at 
intersections. In recent years, the number of crashes at 
traffic signals has increased considerably. According to 
statistics, approximately 24% of intersection traffic crashes 
occurred at signalized intersection. 


Table 1.Urban road traffic crashes in the state of Kerala, India 


S.N. 

Content 

% Accidents 

01 

Percentage Accidents at Intersection of total road accidents. 

20 

02 

Percentage Accidents at Signalized intersection of total intersection accidents 

24 

03 

Percentage of Serious injuries and fatalities of total signalized intersection accidents 

40 


The data tabled above is represented as Fig. 3 shown below occures at signalized intersection, of which 40 percent 

indicates that a 24 pecentage of intersection crashes causes serious injuries and fatalities. 



Figure 3.Urban road traffic crashes in the state of Kerala, India 


Therefore there is an urgent need to develop some 
strategies to enhance safety at signalized intersection. 
This study consists of three sections, first section introduce 
the study, second section identifies the factors affecting 
safety at signalized intersection and third section concluded 
the study. 

Factors Affecting the Safety at Signalized 
Intersection 

This section presents the identification of factors affecting 


the safety at signalized intersection. Geometric features 
are the major factors affecting the safety at signalized 
intersection in country like India. There are various issues 
we will discuss below. These issues must be identified and 
it should provide suitable countermeasure. Geometric 
characteristics are reasonably expected to influence the 
crash frequency at signalized intersections. The geometric 
attributes that are considered include Intersection type, 
the number of approach lanes. Presence of turning lane 
and turning radius, Presence of median or median width. 
Number of approach lanes. The number of approach lanes 
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is the sum of the number of lanes at every approach to 
an intersection. The turning radius refers to the centreline 
of vehicle manoeuvre. 9 Signalized intersection with wide 
major roads are associated with more number of crashes. 6 
In India with increasing population, number of vehicle user 
is also increasing. Hence intersection should be designed 
according to the traffic volume study and appropriate type 
of intersection should be selected. 1 Increased Total volume, 
Volume of entering traffic and Right turn volume creates 
the traffic congestion which turns into more number of 
conflicts at the signalized intersection. 

Traffic signal control is a common control measure at 
junctions, especially in highly developed and crowed urban 
road network that requires less land intake .Signalized 
junction outperform other junction type because efficient 
signal phasing achieves the equalization of traffic delays at 
different approaches, resolves conflicts between different 
traffic streams, is flexible to variation in traffic demand, 
and allows crossing streams for pedestrians. 9 Safety issues 
arise when signal design violates design standards, or does 
not adapt to daily, seasonal, or yearly traffic variations. 3 It 
was known by the mid-1930s that traffic lights increased 
accident frequency. They compress an hour's traffic into 
half an hour of green time and thereby halve all headways. 
They then make drivers go fast and keep close to the vehicle 
in front for fear of missing the green light, with their eyes 
up in the air rather than on the road. The combination of 


high speed, tailgating, diverted attention and sudden stops 
causes front-to-rear crashes. In addition inadequate phasing 
of traffic signals creates the dilemma which turns into the 
more chances of conflicts between different traffic streams. 
During the rainy season, visibility at road intersection is 
very less. Fog also affects the visibility of road intersection. 
Other than that, in rainy season slippery pavements are 
also a threat to the safety at road intersection. 5 Due to Stop 
and Go pattern at signalized intersection most intensive 
exposure to air pollution happens at these locations. It 
severely affects the health of the people. It may also lead 
to major respiratory problems. One other major issue is 
Noise pollution. It, can cause stress, headaches, impair 
hearing, and disturb everyday life. These days, mental 
stress on human beings is increasing in many ways. Traffic 
Jam is one of the root causes for increased stress levels in 
humans. Such problems exist predominantly in many cities 
like Mumbai, Bangalore and Delhi. During peak hours, it 
takes a couple of hours to drive a stretch of 10 to 20km. 
Traffic jams appear at almost every kilometre in major 
cities. Most people increase stress levels while waiting at 
traffic jams on their way to work, meetings, trainings or 
interviews. The increased interaction between motorised 
and non-motorised traffic poses high risk at signalized 
intersection. In Indian scenario it is difficult to achieve a 
beneficial Land-use of the signalized intersection location 
due to the mix traffic conditions as shown in the Fig. 4. 



Figure 4.Mixed traffic at Indian signalized intersection 
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Another factor that affects the safety at signalized 
intersection is presence of bus stop near the junction 
location. It increases the chances of conflict between 
pedestrians and motorised vehicles. 


Based on the above discussion this study has identified 
different factors affecting the safety at signalized 
intersection. The major factors are categorised below as 
presented in Table 2. 


Table 2.Factors affecting safety at signalized intersection 


S.N. 

Major Factors 

Sub Factors 

1 

Geometrical Factors 

Intersection type 

Number of lanes 

Presence of turning lane 

Presence of median or median width 

2 

Traffic volume 

Total volume 

Volume of entering traffic 

Right turn volume 

3 

Operational control of signals 

Type of signal 

Number of phases 

4 

Other miscellaneous factors 

Land-use of the site 

Presence of the bus stop 


Conclusions 

This study presents the various factors that affect the 

safety at signalized intersection. On the basis of this article, 

following conclusion can be drawn:- 

• Intersections are among the most dangerous locations 
of a roadway network. Among different types of 
intersections, signalized intersections are expected 
to provide efficient traffic movement and to improve 
traffic safety; nevertheless, severe crashes still occur 
at signalized intersections due to various factors. It 
signifies the importance of safety evaluation at these 
locations. 

• The amount of road accidents and fatalities at 
signalized intersection in worldwide is alarming and 
need of evaluation safety and performance is required 
immediately. This study shows various crash patterns 
at signalized intersection. 

• This study identifies various factors affecting safety 
at signalized intersection, as geometrical factors. 
Traffic volume. Operational control of signals, and 
misc factors. 

It is expected that this study will be useful in enhancing 

safety at signalized intersection in India. 
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